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pared to inclusive A° and proton production in the same ex-
perimenf. | The counnection between A++ prodﬁction and dif-
fraction is discussed, We find that not all A++ come‘from the
decay of a diffractivély-produced _state.. The Pi distribution |
for the AH has slbpe of (10.5% 0.9) (Gea'\n"'/c:)-2 for Pi,,g 0.2
- (GeV/_ciz. This slope, together with the decay angular dis-
tribution of the A++ at small momentum fransfer,sugge sts a
strong pion exchange contribution to the inclusive process,

We compare the data to the expectation of a Triple Regge

Model with-p and 7 exchange contributions,

I. Introduction

There has been an increasing interest in diffractive phenomena in re-
cent years as high energy resuits from the CERN Intersecting Storage Rings
(ISR) and the Fe.:'rmi National Accelerator-Laboi'atory (FNAIL) have become
a.vailal:;'le. The data show prominent low mass peaks in the missing masses
recoiling from either of the incident particles;{I)a.lternatively one cbserves
a peak in the Fe.ynman x variable near-x' =1 for one of the scattered particles,
This is interpreted as diffractive e#citation of one of the incident hadrons into
a low mass’ gystem.K‘S,GeV). ZI‘he cross section for diffractive excitation of-‘a.
single particle is about --2 t.O ;’amb a.nd is independent of beam energy in the sev-

eral huindred GeV region. Bubble chamber experiments-show that the con-

tributions to the low mass peak come predominantly from the 2-, 4- and 6-prong



events for both nﬂ:p and for pp interactions,
In addition to the diffractive phenomena, the high energy experiments
have also established that the single particle spectra for the stable final state

(2)

particles show an approxirhaté scaling behavior, This behavior already sgzts in
at large x valueé for pioﬁs in the tens of GeV ene'rgy region, However, scaling
does not hold for the heavier stable particles in the central region éven at the
highest energies studied.

‘We have extended the se investigations of high energy interactions to an un-
atable final state particle system by studying inclusive A++(1 236) production in
.205 GeV/c pp collisions using pictures from the 30-inch bubble chamber exposed
at FNAL, In particular, wé examine the relationship between AH production and
diffraction. Results similar to ocurs were first obtained by thé FNAL-UCLA

(3)

collaboration' ‘using the same bubble chamber exposed to 303 GeV/c proton
beam. The present paper reports a much larger sample of data at a beam mom-

entum of 205 Geif/c.

II. Experimental Method

A double scat was made of.50, 000 pictures of 205 GeV/c proton-~proton

interactions to record all events; the overall scanning efficiency was measured

to be 96 & 2%54) For this study we selected all events baving two or more tracks

with laboratory momentum < 1.5 GeV/c, one of which could be identified as a

proton track,

A3

After the measurement of these slow particle tracks and spatial recon-



struction using the program TVGP, they were examined by a physicist and
classified as 1r+, p or m on the basis of curvature and bubble density, This
separation was essentially unambiguous after restricting the laboratory mom-
entum to be less than 1.4 GeV/c, Furthermére, any bias coming from the ‘
difficulty of .separa.ting the 1r+ and protonl interpretations at the higher momenta
will only affect the small interval of A breakuf; angles in which the proton
follows exactly along the Aline of flight, Table I summarizes the event sample
resulting after three mela.surement passes, broken down according to the over-
all event topology, We show in the table both the number of events found and
- the final numbers yeighted to account for the few events that failed reconstruc-
tion, The normalization of the data reported in this paper is 4,66 pb/event,
which may be directly applied to the wei.ghteld events to obtain cross sections,
The cut at 1,4 GeV/c laboratory momentum for unambiguocus 1'r+/p sepa-
ration by bubble density allc;ws essentially full acceptance for all A breakup
angles provided that the four momentum transfer between the target proton and the
A, | ltpA] ; is less than 1 (Ge\..f/:c;:)z. This co?responds to a A laboratory

- momentum of 1, 33 GeV/ec."

O R : 2 _ .
Fig. 1 shows the kinematic situation on a P_, vs, x graph wh = :
8. | . - P, graph w ere:; F_—’
&
here, PL is the Alongitudonal CM momentum and s = 386 Ge\t"2 is the square

of the CM energy., The area below the dotted line is the kinematic region of the
experiment, ltpAl <1 (GeV/c)z. Also shown on the axis are the missing mass

values 'corresponding to the given x values calculated from the relation Mz =

8(l-x), which is a good approximation in this case. For comparison we show



as dots the protons from the déca:y of the A++ aftei' the ]tpAI <1 (‘C}eV/c)2
cut has been applied. . | | o

Table II shows_ how the sample is distributed according to the number of
low-momentum pions associated with the identified profon. We see that the
chance of finding an e:-ctrar low-momentum pion is small; the number of events
decreases by about a factor of 5 for each additional pibn. -Thé number of
nggative pions is about three quarters of the number of positive pions, We also

(3)

give, for comparison, the corresponding data at 303 GeV/c,

m. Results

A, ACross Sections

Fig. 2 shows the p1_'r+ and pr maass distributions, A clear A++ signal is
seen in the pr combinations over a substantial background, There is little sign
of a Ao enhancement in the p-rr_ mass plot of Fig. 2(b}. The shaded histograms
2
correspond to the ltp put ] < 1 {GeV/c) cut which results in an unbiased selec-
. p, 7
tion of events. One sees that the pr  shaded distribution is similar to the back-
| SRz .

ground under the A ' peak of Fig, 2(a).

A measurement of the inclusive' A . crosgs section is a somewhat arbitrary
procedure since the'A'H. ig a wide resonance and one must take account of the

- . .

background under the peak, Defining a Aas any pr combination with mass <1.5
GeV above the hand-drawn background curves shown in Fig, 2, we measure, for

2
ItpA! < 1 {GeV/c) , the inclusive cross sections,

Cp4p = AT+ x°, ¢=1.300,14mb W



p+p - &+ xtt ¢ = 0,33 0,36mb
" with A® corrected for the nm decay mode. These and subsequent cross sections
are quoted for one CM hemisphere. Only 6% of the events have more than one

p"-l- mass combination < 1,5 GeV for ItpA] <1 (GeV/¢)2. Since such a back-

1

ground subtraction is somewhat arbitrary, we also quote in Table III the cross
; : - ++ o e
section for reaction (1), defining the A’ as any pr mass combination in the

interval 1,12 < M {np} < 1,32 GeV., This selection gives a much larger cross

section., We note that using the background subtracted results, the ratioc of A++

to A’ inclusive cross sections is in reasonable agreement with the 9/1 ratio
expected for I = 1-exchange, Our measured cross section of 1,30+ 0. 14mb,
when compared to the total inelastic cross section of 32,1 &+ 1,1 mb, implies
that 8% of the inelastic events contain 2 A+T. In the same experiment it was

. . ) . o (5)
found that 10,3 £ 1, 1% of the inelastic events contained a

the topological dependence of the AH- production with [tpA[ <1 (GeV/c)z. There

are very few events in the 2-prong topology {Table I), but clear peaks are vis-

ible in the 4- and 6- prong topologies, and a small signal appears in the 8- and
(6}

2 10- prong events, We have used the hand-drawn background curves shown

to estimate the topological dependence of the overall A++ production, The re-

sults are summarized in Table IV,

B, Comparison of Cross Section with Resuits at Other Energies

Inclusive &H' production has also been studied at other energies, and we

show in Fig. 4 the inclusive p1r+ mass spectrum with the ]t +

p,(pW)l <

. Fig. 3 illustrates

(2)



1 (GeV/c)z selection for data at 12, 24, 69, 205, and 303 GeV/c, ”’In each
case, one sees a clear A++ signal although the shape of the distribution varies
somewhat from experiment to experiment, Using the hand-drawn backgrounds
shown and using all the events above the curves in the A region(1.12 to 1, 32
GeV) give the cross section Qa.lues plotted in Fig, 5. (B)The errors a.ré sta.tirs;
tical only exéept for the 12 and 24 GeVlc experiments. For this high statistics
data we have arbitrarily as.signed a 5% error in an attempt to account for the
uncertainty in our background estimate, The cross section falls by about a
factor of two in going frc;m 12 to 69 GeV/c and then levels out at an approximately
constant value of 1. 5mb, This constancy of the A++ inclusive cross section at
high energy has a.lso been noted by the Rochester-Michigan group. (S)However,

the data are also consistent with the 'F?;_g'bzg i 0.03

variation shown, particalarly
considering the possible systematic errors coming from comparing results from
different experiments and the arbitrary nature of the background estimation, It
is interesting to note that the OPE triple Regge models discussed later in

Section G would predict very little dependence of the inclusive cross section on

beam momentum above about 50 GeV/c, (9)

C. Properties of the p*rr+1r- System

The p1r+1r- mass distribution of Fig. 6(a) shows a general low mass peak-
ing, but no clear structure except possibly in the 1700 MeV region. One must
remember that this distribution is biased as we have selected all laboratory

momenta to be smaller than 1,4 GeV/c. Fig. 6(b) shows the A++1r- mass dis-



tribution with a A++ defined as any p-rr+ mass combination in the range 1,12 to
1.32 GeV. In Fig. 6(c) we show the 1r+1~r- mass distribution which peaks strong-

1y at low masses with only a suggestion of p production,

D. Comparison with Inclusive Proton Production

Experiments studying the inclusive proton production reaction
| ptp -~ é + X (3)
find'(m)a striking low mass pea;i-c in the distribution of the missing mass (M;)
correspc;zidiﬁg to the sy.;stem X+ recoiliné from the proton, This diffractive |
excitation of the incident proton can be understood in terms of an exchange
process depicted by the diagram shown in Fig. 7{a).

We may compare data from the pre sént study §f inclusive A++ preduction
with these results, However, Pomeron excha-nge' is forbidden in fhe iﬁclﬁsive
A++ reaction because of the charge exchange at the lower vertex, and we assume
I=] exchange (m, p...) will be the dominant contributions, as shown in Fig., 7{c). "
The dis'tribution.of the missing mass squared c;f the system X is shown in Fig, 8

for rreactions (1) and (3). The dominant low mass peak seen in the inclusive
proton data is completely absent for the ;ystem recoiling from a A++. We
estirmate that no more than 15+ 10 events coré-esponding to a cross section of
70 £ 50 pb could be in the low mass peak in the A++ reaction, whereas the
diffractive cross section for the proton reaction at 205 GeV/c is 2,6 £ 0, 3 mb, @)

A further interesting result of the inclusive proton studies is that the

charged multiplicity distribution of the"system X+ in reaction (3) follows that



for the reaction

p+ p -~ anything - {4)
_ ' (10, 11)
at an equivalent center of mass energy.
Since ;;ze expect pion exchange to be an important cc_mtribution to the in-.

clusive A++ production, we compare in Fig. 9{2) the mean charged maultiplicity
of Xo from reaction (1) with that from the reaction

T p - anything (5)
at equivalent center of mass energies. The data for reaction (5), including the
elastic scattering contribution, are shown as the line and agree reasonably
well with the data from reaction (l1). However, whether this agreement should
be taken as evidence that off-mass-shell 7 p scattering behaves much like real
u-p collisions is not clear, For example, one can consider the analogous
process (2) for Aoproduction. As shown above, there is very little Ao produced
in this experiment. However, if we make the same selection on M(pw-) (i.e.
1.12to0 1,32 Ge\/;') and compute the average mﬁltiplicity recoiling off the NS
we find the data shown in Fig. 9 (b). Similarly, we compare these results to

. . L
w p scattering:
+ : . v

* p - anything 7 (6)
again at equivalent CM energies. The agreement is almo%t as good as in Fig,
9 (a) even though the diagram corresponding to Fig. 7(b) for A° production is

unlikely to occur in the experiment { no observable a° signal in Fig, 2(b)).

In‘conclusion, it would appear that the agreement obiserved in Fig, 9 for
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reactions (1) and (2) and in Ref, 10 and 11 for reaction (3) seem.s to be a uni-
versal effect :and may have no direct connection ;vith the concept of a simple,
single-particle-exchange process, This conclusilon is strengthened by the

data shown in Fig. 10 for the average charged multiplicity, < n_ >, for p,_Ao,'
w-, K:, A++ and "A°" as a function of x. The:.se data are from PP interactions
| at 19 GeV/c anci from the present experiment at 205 GeV/c. Since x ~ Mz

and since all of the data seem in quite good agreement,these results are

certainly in accord with the above conclusion,

L]

+
E. Relationship Between A * Production and Diffraction
We now turn to a more detailed discussion of the connection between the
++ . . . . . . ++ .
A production and diffraction,- From a comparison of inclusive A ° production
in @ p interactions at 15 GeV/c¢ with that in pp interactions at 303 GeV/¢, Brick
et al concluded that all the A++ result from the decay of a diffractively-pro-
(12)

duced state, A further conclusion of this analysis is that attempts to de-

scribe the inclusive A++ data fﬁr' reaction (1) in terms of a one-pion-exchafxge
(bPE) Triple~-Regge Model will be incorrect, |

There is clearly a connection betﬁ_veen AH' production and diffraction which
we now explore in more detail. Since from studies of reaction (3) it is known
that diffraction dissociation of the proton is predominantly into low multiplicity
final states, we have isolated A++ production as a fu_ﬁction of event t0pology.
as previously discussed, Table IV lists these cross sections which are obtained

.

from the p1r+ mass plots for the individual topologies shown in Fig, 2. They are
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defined as the number of events ab~ove the hand drawn backgrounds shown. With
our limited number of events, no unambiguous A++ signal is seen for topologies
'with > 8 prongs, although some low mass peaking is evident,

In Fig. 11 we compare the total charged multiplicity distribution of the _A-H-
events with both the ﬁverall charged multiplicity and the charged m-ultiplicity
coming from the diffractive events of reaction (3}, It is clear the AH' multi-
plicity lies between the other two, implying that there is not a complete con-
gruence between A++ production and diffraction,

From Table IV, we see that not all diffractive four-prong events contain
a A++. In a study 9f the complete 4-prong events (13) we found that only two-
thirds of the A++ in this topology appear to be fragments of diffr_a.ctively-pro-
duced states. An ana.lysis of the 6-prong events from this experiment 14)
shows tha-t of the 0, 38 mb of diffraction, only 0, 10 + 0.03mb corresponds to
events containing a A++, whereas the 6 prong contribution to the inclusive A++
production has a..'cross section of 0,49 % 0, 08 rhb. We conclude .then that
althougi'x A++ as the decay products of a diffractively-produced higher rnas;?. sys-
tem is important, not all AH come from this .sourc:e contrary to the conclusion
of the MIT group. (12) In fact, on eleméntary considerations, one would not

expect produced a*ts to come completely from diffractive events any more than,

for example, final state neutrons,

F. Comparison of the Production Charactefistics of the Proton, AO, and A++(1236)

Any comparison of the inclusive production of the heavy particles such as



c12

" proton, Ao and A++ must reckon with the dominant leading particle effect in the
proton case where it recoils from a diffractively produced state, which as we_
++ . o

have seen (Fig,8) does not occur for the A case, Nor does it for the A pro-
duction, (S)In order to make this comparison, we have removed this leading par-
ticle contribution to the proton production data in two ways; first we use only
those protons which are associated with one or more identified slow pions,

. . ' + o
while the second method uses only those events in which the system X recoiling

from the identified proton has MZ > 40 GeVz; i, e, outside the diffraction re-

X
gion, * %
* _ E + PL
In Fig. 12(a),- we show the distribution in CM rapidity, y = 1/2 log —?——;—-
) ' E - PL

ior the inclusive proton sample, The corresponding distributions for the two
samples in which the leading proton has been removed are shown in Fié. 11 (b)
and (d}. The corresponding distributions for the A++ and A° are shown in Fig.
11 (c), (e) respectively where in (e) we show as the dotted histogram the A°
events: These latter events occur for y*z 0 as expected for AA pair production.
One notes a striking similarity between the y* distributions for p, Aand A++

in that 1_:hey each have a prominent peak at y*z'-Z.S. However, one should re- |

»

cognize that our selection criteria preclude our observing either p or A++ for

*
Y ?_‘ -2,.0.

The inclusive distributions in PZT for each of the three particles are com-

pared in Fig. 13, and one sees qualitatively similar features. None of the dis-

L

tributions can be described using a single exponential,and in each case there is
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: 2
evidence for a break in slope at P, ~ 0.3 (GeV/c) . However, the slope of

T
+

2 A - . +
the distribution for PT{ 0.3 (GeV/t:)2 is different in each case with the A

having the largest and the Ao the smallest slope,

G. Triple Regge Analysis
It has been suggested that in inclusive charge exchange processes such as
reaction {1}, the OPE process could provide a large contribution to the inclusive

(15-17)

cross section, In terms of the variables (x, PT) for the Aﬂ., the OPE

contribution will be important for x £ -0.8 and small PT. In particular, a
;:ery sharp rise is..pfedicted in the x spectrum, away from x ~ -1,0, Alter-
natively, one should'expect fhe missing-mass squared (MMZ) distributio;l to
fall rapidly as threshold is approached, In terms of a triple Regge model, the
process should be described by the diagrams of Fig. 7 (b) and (d), However,
in addition to 7 exchange, one can also anticipate that other I = 1 states, such
as the p, will contribute, Ina cc;mprehensive triple Regge analysis of the in-
clusiv;proton reaction (3), Field and Foxua) concluded that inclusion of the .

~wrlP and vrR terms was very important in determining the magnitude of the RRP

term, Based on this analysis, predictions were made for the inclusive charge

exchange reaction

Pp+n - p+X (6}
where the wnP and nr R terms can be expected to be even more important.
-Preliminary FNAL data for reaction (6) at s = IIO‘GeVz and fixed t values of

-t = 0,16 and 0, 4 (Ge\i‘/c)2 showed very good agreernent with the predicted
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{18)

Born P + mnR terms, N.ote that in general the Born nulP + 7R te;rms

could be modified by off-shell effects and absorptive corrections analogous to

those found in two-body mr-exchange processes. The analysis of Field and Fox ‘

considered these corrections lﬁ multiplying the Born term by a fa.cto: exp ’

{a(t - m:) }. -They found the data for reactioné (3} and {6)‘ to be relativély- in-

sensitive to the choice of a and for sin}pli;ity fﬁok a z 0. Predictions é.nalogous

to those made for reaction (6) can also be rnade.for our inclusive A-H-production.
We first 'éxarnine to wi1at extent our data éﬁggest a dominant.OPE con-

tribution, The distributior.l int' = t—t@in for the inclusive A++ reaction is

shown in Fig, 14. ) There seems to be a change in slﬁpe of the ciist:ibutioa at ,t' [ ~

0.3 (GeV/c}z. Using tﬁe functional form do/dt' = A exp Bt', we obtain B = 8.6 +

0.9 (Gev/c)‘z for 0,02 < |t*] < 0,27 (GeV/c)z. This is characteristic of

reactions mediated by pion exchange, The x distribution of the A++ (Fig. 15

(2)} shows a broad maximum at x ~ -0, 85 with a fairly rapid fall-off as x = -1. 0,

also qualitatively expected for OPE. By requiring small t' or Pi, ’

acteristic appropriate to OPE should be enhanced, However, the data show no

this char-

significant change, as seen in Fig, 15 (b), Fig.‘_l'..’: (b) also ‘shows the contribu-
tions of the_ unmodified r7P + TaR Born term and triple Regge pplP + AzAsz
terms predicted from factorization usi’ng' the analysis of Field and Fox on in-
clusive proton i:roduction. The Bora term predictior; for the wwlP + wrR triple
Regge term is substantially larger than indicated by the data.(lg)Thus if one is |

to maintain the triple Regge interpretation one must modify the OPE Born term
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contribution through off-mass-shell and/or absorptive corrections, This is
not surprising since sizeable absorptive corrections to OPE are required in
two-body processes. Fig. 16 shows a much improved fit to the p + p~ A+++ x°

data, where the w Born term has been modified by the factor exp (6f ).

pa”
The decay angular distribution of the A++ in the Gottiried-Jackson (t-

channel) frame can be expressed as:

' 3 , 2 2 2 .
w.“”‘”:E} { sin -9 Paqg tlcos 8+ 1/3? P11 - 7E sin2 @ cospRep,,

2 2 |

- sin fcosZ $Rep . - {7

~T cos2¢Rep; ;) | M
In Fig. 17 (a, b) we show the distributions of cos § and ¢ in the t-channel

. L2 2, oL .
coordinate system, requiring P'I‘ < 0.1 (GeV/c) forthe A''. The cos § dis-
_ tribution shows a slight asymmetry due to the non-AH background, T.he dis-
tribution in the Treiman ~ Yang angle, ¢, is consistent with isotropy. For

cofnparison, we show in Fig. 17 (c, d) the corresponding distributions with

identical mass, t, and P

5 - _
T cuts, for the pr system, Here the asymmetry in cosfis
much more pronounced, The density matrix elements were determined using
moments, e.g,

2 -
" with the results shown in Table V. For pure, unabsorbed OPE, the value Pi1=

)
<Y, > =

0.5 i3 expected, Qur result would then allow quite a large p (AZ') contfibution,
- although we note that the results at 303 GeV/c¢ are in better agreement with pure

pion exchange, ( )Absorptive corrections to the one-pion exchange couldbe impor-
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tant, however, it is not very clear how to incorporate such effects, One pro‘-

15)

cedure due to Gotsman( gives the values Py = 0.38, Re Pyy = 0. 06 and

Re P31 = 0,03 in good agreement with our results,

,N' Summary

Results are fu:esented on the cross seétion, differential distributions a.nd-
charged multiplicity dependence for inclusive A++ production at 205 GeV/c,
Comparisgn with data at other energies suggests the production cross seétion
is approximately constant for beam momentum > 100 GeV/c. We conclude _that |
:not all of the A++ production can be attributed to fragmentation products of diff-
ractively-produced objects, Substantial di_sagreernent is observed between the
datz and the predicticns using an unmodified triple Regge nnf + woR Born term

indicating the presence of substantial off-mass-shell or absorptive corrections,
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At fixed t the wrfP contribution to de /dtdx behaves like (I - [xl)
and hence increases as Ix] decreases. The turn over and decrease
in the predicted =P contributions shown in Tig., 14D) and Fig. 16

is due to the fact that the experimental data are not at fixed t due to -

t . effects, As le decreases lt . [ increases and since the n7nlP
min min :
term is sharply peaked in t this effect overcomes the rise due to the

]xl dependence resulting in a net decrease,
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Figure Captions

Pi‘ versus X for the inclusive reactions p + p - p + Anything and

P+ P~ + Anything at 205 GeV/c for P < 1.4 GeV/c; the dotted

b

line corresponds to the reactionp + p - A+f + Anything for Itphl =

1.0 (GeV/c)z. The data of the experiment are shown as the dots.

The invariant mass distribution for (2) all p-rr+ and (b) all p*n'_

combinations in events with a proton and one or more pions having

[

P < 1.4 GeV/c, The shaded histogram in each case is obtained

Lab S By
. . 2
by requiring |tpA] < 1..0 {GeV/c) .

The invariant mass distribution for all p~.r+ combinaticns with
2
It + I < (1 GeV/c) shown for different.event topologies,
P, (p7)
The weighted events are used;events having M _(p-rr+} > 1.8 GeV

are lumped in one bin above the dotted line,

The normalized p-rr+ invariant mass distributicn for p+ p -
p+ v + X°at 12, 24, 69, 205 and 303 GeV/c. In each case, the

selection |t +) | < 1.0 (CZ-eV/c:)2 has been made, The same

P, {pw

background curve is drawn for each energy,

The production cross section for the inclusive process p+ p -

AH'(1236) + X° as a function of incident beam momentum, Ref, 8

explaipns how the 102 GeV/c and 400 GeV/c vi;_lues were obtained,
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The invariant mass of the p1r+1r- system where all three particles
have laboratory momentum < 1,4 GeV/c. In (b) the further

. + . +4 o
selection of pr mass in the A " (1236) region is imposed; (c)
the 1r+1r’ invariant mass distribution corre sponding to the data in

(a).

Diagrams appliable to (a) the diffractive proton reaction, (b) a

triple-Regge-model of the inclusive proton reaction, (c¢) the in-

clusive A++ reaction and (d} a triple-Regge-model of the inclusive

AH

reaction,

The missing-mass squared distribution for the i_nclﬁsive proton
{scale on right} and inclusive A++ reactions {scale on left) at 205
GeV/c. The microbarn equivalent is 4,35 £ 0,1 pb/event in the
former case and 4,66 ub/event in the latter, No peak at low M2

is seen for the A++ reaction above the hand drawn curve.

The mean charged multiplicity of the system X at equivalent
' . R ++ Q '
center of mass energiesin (a)p+p -~ A  + X data and a curve

' - o
showingthe on-shell * p - X, and (b) a similar comparison between

the reactions p+ p - NS X++ and 1r+p - X'H',

The average charged multiplicity, <« nc> y a8 a function of

Feynman x for inclusive p, AO, 'n'-, K:, AH- and "Ao" production
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Fig. 12

Fig. 13

Fig. 14

Fig. 15

Fig. 16
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in pp interactions at 19 GeV/c and 205 GeV/c. The 19 GeV/c data

comes from H. Boggild et al,, Nucl, Phys, B72, 221 (1974).

The normalized charged multiplicity distributions at 205 GeV/c for
the processes (a) p+ p -~ Anything, b)p +p - A.H_' + Any-thing",
{c)p+ p - diffractive production éfhlow ma.ss sfates. | ‘The dis-'-
tribution for eventé with a A++ is broader than the multiplicity
distribution for the diffractive events but narrower than the over-

all multiplicity distribution.

The CM rapidity (y ) distribution for the inclusive processes (a)
+ + . 2 2
ptp-~-p+X (blpt+p=~-p+X w1tth? 40 GeV , (c)p+p~-

++ o ... + o
A +X,{djp+p—-p+2=lslownr + X, and{e)p+p-~

o =0 ++
Ala)+ X .

2
The.PT

p+p--A°+X++andp+p-—A+++ Xo.

distribution for the reactions p+p — p+ = 1 slow ‘n’i + Xo,

Thet' (=t - tmin) distribution for the reactionp + p ~ A++ + x°,

. . . \ -
The Feynman x distribution for the reactionp + p - AH + ¥ with

(a) ltpAl < 1,0 (GeV/c)z and (b) with the additional selection

2

PT <0,1 (GeV/c)Z. In (b) the total OPE Bora term calculation is

shown together with the sum of the {pp P and A,A,[P) contributions.

The Feynman x distribution forp+ p = A++ + x° compared to the
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Born OPE calculation multiplied by exp (6t) and added to the sum

of the (ppP and AzAsz) contributions, In all cases the selections

2

o <0 1 (Ge’\l’/c)2 have been made,

2
]tpAI <1.0 (GeV/c)  and P

The dis'tributions in the polar and azimuthal angles for the A deéay
in the Gottfried-Jackson reference frame (a,b) for AH.; p1r+ and
(c, d} for A pr . In all the cases the -sel_ections ltpAl <1.0

(GeV/c)2 and P2 < 0.1 (GeV/c)Z have been made, The Ais de-

T
fined by the mass selection 1,12 < Mass {prn) < 1,32 GeV,
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Table I

Multiplicity Distributions of Events With Low Momentum Particles

Prong Number 2 4 6 8 10 12 14 | 16 18 20

Events With Pfoton
and =<1 7 Identified T 292 295 _228 169 75 25 12 3 2

(PLab.sl. 4 GeV/c)

Weighted Events> | 7.5 | 31L3| 3313 |2280 1616[ 77.6 [236 [1L2 | 28 | L9

Number of the
Above With < 1A++
and with |3 | <
1.0 (GeV/c

(2)

6.4 1290f 1404 | 81.00 45,2l 231 |49 | 28 | oo | Q9

The weight is defined to be 1,0 for the 8 prong events. The weighted events
correspond to a normalization of 4, 66 pb/event,

Table II
Charge Distribution of Slow w s (P}, < 1.4 GeV/c) For Events
With a Slow Proton

Number of 7 's A Totals
. o | 1 2 3 | 4 205 GeV/e | 303 Gev/c®)
Nember | © | - ] 20| 27 3 0 231 | B
of 1 13691 296 | s6 4 2 727 166
5 |
w8 2 | 56| 48 21 4 1 130 41
3 3 2 0 6 |
4 0| 1 o | o 1 7
205 GeV/c _
Totals 429 552 108 13 3
303 Gev/c(® ~———rt

- Totals | 150 32 3
@) .

Ref, 3
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Table HI

fe \ ' .
and A Inclusive Cross Sections

Method ' (A++) mb e Ao) mb
: {(n® mode included)

Background ‘ . o
Subtracte_!gl 1,30+ 0,14 0.33+ 0,36
Mass {(pw ) € 1.5GeV :
Mass Slice + ‘
1.12 < Mass {pn } < 2,02+ 0,10
1.32 GeV '

Table IV

Single Hemisphere Diffractive and A++ Cross Sections

Topology ¢ (Diffractive) mb(a) o (AH) mb
- for ItpA-i--l'-l <l{GeV/c)
2 1.13% 0,10 0. 024 £ 0,011
4 1,28 + 0,08 0.46 £ 0,07
6 .0. 36 + 0,08 0.49+ 0,08
7 8 0.02% 0,01 0.17+ 0,07
310 0 0.16 + 0,08

{a) From Ref, 4
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Table V

Density Matrix Elements for A++-. P+ 'n'+ in the Reaction P+p—~ A+'+ +x°

Cuts P11 Re Pay | Re 03-1
1.12 < Mass (p1r+) <
1.32 GeV , . . S .
|t AI <1.,0 (GeV/ZC)Z; 0.39+£ 0,04 | 0,010, 04. 0,02 £ 0,04
PT <€ 0.1 (GeV/c) ' '
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